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© An attachment system for securing a garment 
(20) to a wearer includes attachment pads (44) on 
front and back waist sections (28,29) of the garment. 
A pair of straps (40) extend between the front and 
back waist sections (28,29). In one embodiment, the 
straps (40) releasably engage adapter elements (42), 
which in turn releasably engage some attachment 
pads (44). In another embodiment, the straps releas- 
ably engage some attachment pads directly and 
releasably engage buckle-type fasteners, which in 
turn releasably engage other attachment pads. 
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The present invention relates generally to the 
field of garments with attachment systems. 

The present invention is intended for use with a 
wide variety of garments that utilize an attachment 
system. Such garments may include disposable 
absorbent articles, bathing suits, athletic support- 
ers, prosthetics, or other personal care or health 
care garments. With particular reference to dispos- 
able absorbent articles, these articles include such 
things as incontinence garments, disposable dia- 
pers, briefs, training pants, or the like. Disposable 
articles for the absorption and containment of urine 
and other body exudates are generally unitary, 
preshaped or prefolded, and are comprised of a 
fluid pervious bodyside liner, a fluid impervious 
backing sheet, and an absorbent material disposed 
between the bodyside liner and the backing sheet. 
They generally include some type of attachment 
system for securing the garment to the body of the 
wearer. 

The types of attachment systems used on dis- 
posable absorbent articles has varied widely. In 
some systems, the front and back waist sections 
are directly attached to one another with a fastener. 
A number of different fasteners have been em- 
ployed, such as tape members as disclosed in U.S. 
Patent No. 4,753,649 to Pazdemik; complementary 
hook-and-loop type fasteners as disclosed in U.S. 
Patent No. 4,402,690 to Redfern; and snap fasten- 
ers as disclosed in U.S. Patent No. 2,566,139 to 
Ostrovsky et al. In other attachment systems, the 
front and back waist sections are connected via a 
strap or belt. For example, the garment suspension 
system described in U.S. Patent No. 4,315,508 to 
Bolick includes two elastic straps that are provided 
with buttons or other fastening means. The gar- 
ment described in U.S. Patent No. 4,617,022 to 
Pigneul et al. includes a removable belt that may 
be attached to the garment with hook-and-loop 
type fasteners. 

In order to effectively absorb and contain urine 
and other body exudates, disposable absorbent 
articles must properly fit the body of the wearer. 
Due to cost constraints, garment manufacturers 
have not produced absorbent articles in an infinite 
number of sizes. Instead, garment manufactures 
have designed absorbent articles that are adjust- 
able. In existing disposable absorbent garments, 
adjustability has been accomplished by providing a 
range of locations over which the front and back 
waist sections can be oriented relative to one an- 
other. In U.S. Patent No. 4,728,326 to Gilles, for 
instance, a diaper is disclosed which has straps 
that include hook members at the ends of the 
straps. The hook members attach to a loop mem- 
ber, which extends across the entire back waist 
section of the diaper. Similarly, U.S. Patent No. 
4,801,298 to Sorenson et al. utilizes a hook-and- 



loop fastener with a loop strip extending across the 
front of the diaper, and U.S. Patent No. 4,315,508 
to Bolick discloses elastic straps with buttons that 
may be secured within any one of a series of 
5 button holes. See also U.S. Patents No. 2,516,951 
to Brink; 2,564,094 to Brandl; 2,566,139 to Ostrov- 
sky et al. 

One significant drawback associated with the 
foregoing type of adjustable garments is that the 

10 proper adjustment is not maintained if the attach- 
ment system is released and subsequently re- 
fastened. This drawback is particularly significant 
with regard to attachment systems, such as straps 
or belts, that are intended to be used repeatedly. 

75 By way of illustration, incontinence products are 
presently distributed in packages containing mul- 
tiple, identical absorbent shells along with a lesser 
number of attachment straps. Thus, a single attach- 
ment strap is intended to be used with a number of 

20 absorbent shells. Present attachment systems pro- 
vide no mechanism whereby an attachment strap 
may be adjusted for one absorbent shell and trans- 
ferred to another, identical shell while maintaining 
the proper adjustment for the wearer. 

25 Another drawback associated with present at- 

tachment systems arises from the fact that re- 
usable attachment straps are subject to a large 
number of attach-detach cycles. For hook-and-loop 
attachment systems, this has meant that the less 

30 durable loop material could not be used on the 
reusable strap, or that the strap would tend to wear 
rapidly and fail during repeated use. 

In order to overcome the above and related 
drawbacks, the present invention provides a gar- 

35 ment according to independent claims 1 or 14. 
Further advantageous features, aspects and details 
of the invention are evident from the dependent 
claims, the description and the drawings. The 
claims are intended to be understood as a first 

40 non-limiting approach of defining the invention in 
general terms. 

The invention provides an adjustable garment 
attachment system, and particularly refers to an 
improved adjustable attachment system for main- 

45 taining a garment in position on a wearer. 

In response to the discussed drawbacks and 
problems encountered in the past, a new garment 
with an attachment system has been discovered. A 
garment according to a specific aspect of this 

so invention includes a garment shell having a first 
waist section and a second waist section. The 
garment also includes at least one strap member 
and an adapter element. The adapter element has 
a first surface that is releasably engageable with 

55 the first waist section, and an opposite second 
surface that is releasably engageable with the strap 
member. This aspect of the invention provides a 
garment with an attachment system that is readily 
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adjustable to achieve the proper length and fit for 
the wearer. 

In another aspect of the invention, the force 
required to release the first surface of the adapter 
element from the first waist section is less than the 
force required to release the second surface of the 
adapter element from the strap member. This as- 
pect causes the adapter element to remain at- 
tached to the strap member when the strap is 
separated from the garment shell. Consequently, 
when the strap member and the attached adapter 
element are again attached to the shell, or attached 
to a similar shell, the strap member will already be 
adjusted to the proper length. 

In still another aspect of this invention, a gar- 
ment includes a garment shell having a first waist 
section and a second waist section. An attachment 
pad is attached to the first waist section, and a 
buckle-type fastener is releasably engageable with 
the attachment pad. The garment includes at least 
one strap member having a first end and a second 
end. A portion of the strap member adjacent the 
first end is releasably attached to the buckle, and a 
portion of the strap member adjacent the second 
end is releasably attached to the second waist 
section. This aspect of the invention provides an- 
other form of adjustable attachment system. The 
position where the first end of the strap member is 
attached to the buckle determines the effective 
length of the strap member. The wearer may select 
the desired effective length to obtain a proper fit. 

In still another aspect, the buckle defines a 
slot, and the first end of the strap member is sized 
to fit in the slot. The buckle includes a primary 
grouping of hooks that are releasably engageable 
with the attachment pad, and may include a secon- 
dary grouping of hooks for releasably attaching the 
first end of the strap to the buckle. 

As can be seen from the foregoing comments, 
it is an aspect of the present invention to provide a 
garment and an attachment system that properly 
secures the garment about the body of a wearer. 

It is another aspect of the invention to provide 
a garment and an attachment system, where the 
attachment system is adjustable so that a particular 
size garment may be modified to properly fit the 
wearer. 

It is another aspect of the invention to provide 
an attachment system that can be adjusted to 
properly fit the wearer, and can subsequently be 
detached and refastened without having to again 
adjust the attachment system to obtain the proper 
fit. 

It is still another aspect of the invention to 
provide a garment attachment system incorporating 
components that can be used repeatedly, thereby 
increasing the useful life of the attachment system. 



It is a further aspect of the invention to provide 
a disposable absorbent garment and an attachment 
system therefor that can be manufactured in an 
efficient manner. 
5 The foregoing and other aspects, features and 

advantages of the present invention will become 
more evident from the following description. In the 
description, reference is made to the accompany- 
ing drawings which illustrate preferred embodi- 
io ments of the invention. 

Fig. 1 is a partially-exploded perspective view 
of a disposable absorbent garment according to the 
present invention, with portions broken away for the 
purposes of illustration. 
is Fig. 2 is an enlarged view in section taken 

generally from the plane of the line 2-2 in Fig. 1 . 

Fig. 3 is an enlarged view in section taken 
generally from the plane of the line 3-3 in Fig. 1. 

Fig. 4 is an enlarged view in section taken 
20 generally from the plane of the line 4-4 in Fig. 1 
and showing an adapter element. 

Fig. 5 is a plan view of the adapter element 
shown in Fig. 4. 

Fig. 6 is a partially-exploded perspective view 
25 of a second embodiment of the invention. 

Fig. 7 is a perspective view of a third embodi- 
ment of the invention. 

Fig. 8 is an enlarged plan view of a fastener 
element of the attachment system shown in Fig. 7. 
30 Fig. 9 is an enlarged view in section of portions 

of the attachment system shown in Fig. 7. 

Fig. 10 is an enlarged plan view similar to Fig. 
8, but showing an alternate type of fastener ele- 
ment. 

35 Fig. 11 is an enlarged view in section similar to 

Fig. 9, but showing an attachment system incor- 
porating the fastener element of Fig. 10. 

With reference to Fig. 1, a disposable absor- 
bent garment 20 formed according to the present 

40 invention is shown for purposes of illustration as an 
incontinence product for adults. The invention may 
also be embodied in other types of garments, such 
as bathing suits, athletic supporters, prosthetics, or 
other personal care or health care garments. 

45 The disposable absorbent garment 20 gener- 

ally includes a garment shell 22 that is adapted to 
be used in conjunction with an attachment system. 
As shown, the shell 22 includes a substantially 
liquid impermeable backing sheet 24, a substan- 

50 tially liquid permeable bodyside liner 25, and an 
absorbent core 26 positioned between the backing 
sheet and the bodyside liner. The backing sheet 24 
and bodyside liner 25 are preferably longer and 
wider than the absorbent core 26, so that the 

55 peripheries of the backing sheet and bodyside liner 
form margins which may be sealed together using 
ultrasonic bonds, adhesives, or other suitable 
means. The absorbent core 26 may be attached to 
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the backing sheet 24 and/or the bodyside liner 25 
using ultrasonic bonds, adhesives, or other suitable 
means. The garment 20 may also include addi- 
tional components to assist in the acquisition, dis- 
tribution and storage of waste material. For exam- 
ple, the garment 20 may include a transport layer, 
such as described in U.S. Patent No. 4,798,603 to 
Meyer et al., which is incorporated herein by refer- 
ence to the extent that it is consistent herewith. 

The garment shell 22 is generally rectangular 
with a front waist section 28 and an opposite back 
waist section 29. A crotch section 30 is located 
intermediate the front and back waist sections 28 
and 29. Of course, the shell may optionally be T- 
shaped, l-shaped, hourglass-shaped, or irregularly- 
shaped. The shell 22 may include elastic strands or 
ribbons 32 longitudinally orientated along each side 
margin of the garment 20 and attached to the 
backing sheet 24, the liner 25, or both. The elastic 
strands 32 are located in the crotch section 30 and 
extend toward or into the front and back waist 
sections 28 and 29. The elastic strands 32 may 
assist in holding the shell 22 against the body of 
the wearer or forming seals or gaskets about the 
leg of the wearer. 

The attachment system in this embodiment of 
the invention includes a pair of strap members 40, 
four adapter elements 42, and four attachment 
pads 44. Two of the attachment pads 44 are lo- 
cated in the front waist section 28, separated from 
one another and positioned adjacent the front lon- 
gitudinal end of the garment 20. The other two 
attachment pads 44 are located in a comparable 
position in the back waist section 29 of the garment 
20. Each attachment pad 44 is attached by ultra- 
sonic bonds, adhesives, or other suitable means, to 
the surface of the backing sheet 24 that is remote 
from the bodyside liner 25. 

As shown most clearly in Fig. 2, the attachment 
pads 44 are preferably on one surface formed of a 
loop fabric material, which comprises the loop 
component of a hook-and-loop fastening system. 
The loop fabric material can comprise a material 
manufactured to have a raised loop construction, 
stabilized through napping and thermosetting so 
that the individual loops are erect from the fabric 
base. The loop material may be formed of any 
suitable material, such as acrylic, nylon or polyes- 
ter, and may be formed by methods such as warp 
knitting, stitch bonding or needle punching. The 
attachment pads 44 can also be any suitable ma- 
terial having non-woven loops thereon. 

The attachment pads 44 may, by way of exam- 
ple, have a two bar warp knit construction, with 
from ca. 8-16 courses per cm (21 to 41 courses 
per inch) and from ca. 10-18 wales per cm (26 to 
46 wales per inch), of polyester yarn. In particular, 
about 15-35 percent of the yarns may be com- 



posed of yarn having about 1-30 individual fila- 
ments therein and having a yarn tex (denier) within 
the range of about 1.65-3.3 tex (about 15-30 d 
(denier)). In addition, about 65-85 percent of the 

5 yarns may be composed of yarn having about 1-30 
individual filaments therein and having a yarn tex 
(denier) within the range of about 2.2-6.05 tex 
(about 20-55 d). Also, the loops may particularly be 
formed with a loop height from ca. 2 to about 2.5 

io millimeters. The caliper may be from ca. 0.25-1 
mm (about 0.010 to about 0.040 inch) and the 
basis weight may be from ca. 34-102 grams per 
square meter (about 1.0 to about 3.0 ounces per 
square yard). One particular material which has 

75 been found suitable for the attachment pads 44 is 
identified as No. 19902 and is available from Guil- 
ford Mills of Greensboro, North Carolina. 

The attachment pads 44 are attached to the 
backing sheet 24 so that the loops of the loop 

20 material extend outwardly from the backing sheet. 
The geometric shape of the attachment pads 44 
may take any form, such as square, rectangular, 
irregular, oval, round, etc. The attachment pads 44 
may be aligned with the longitudinal axis of the 

25 garment 20, or attached at an angle thereto as 
disclosed in the accompanying copy of U.S. Patent 
Application Serial No. 07/998,496, which is herein 
incorporated by reference. The size of the attach- 
ment pads 44 should be sufficient to be readily 

30 detectable by sight and touch, and adequate to 
receive an adapter element 42. It has been found, 
for example, that rectangular pads of ca. 3 by 9 cm 
(approximately 1.25 inches by 3.38 inches) are 
desirable in the front waist section 28 and rectan- 

35 gular pads of ca. 4 by 5 cm (approximately 1.5 
inches by 2 inches) are desirable in the back waist 
section 29. 

The strap members 40, which are illustrated in 
Figs. 1 and 3, are each generally rectangular strips 

40 of material having opposite forward and rearward 
end portions 46 and 47. The strap members 40 are 
preferably formed of an elastic material, which is 
capable of stretching to approximately 2.8 to 3 
times its relaxed length. The strap members 40 

45 preferably have a length from ca. 15-41 cm (about 
6 inches to about 1 6 inches), and a width from ca. 
1-4 cm (about 0.5 inch to about 1.5 inches). For 
example, each strap member 40 may be ca. 28 cm 
(11 inches) long and ca. 2.5 cm (1 inch) wide. The 

so cut ends of the strap members 40 may be bonded 
by ultrasonics, adhesives or other suitable means 
to prevent ravelling. 

The strap members 40 have a looped face 48 
and an opposite face 49. The inwardly-directed 

55 looped face 48 of each strap member 40 is formed 
of a loop material, such as by attaching a loop 
material to an elastic strap material. The loop ma- 
terial may be attached only at the forward and 
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rearward end portions 46 and 47, or along the 
entire length of the strap member 40. More prefer- 
ably, the looped face 48 is separately stitched or 
permanently and continuously formed lock-stitched 
into one side of a woven or knit elastic material as 
it is woven or knitted. One particular material which 
has been found suitable as a strap member 40 is a 
knit material identified as S-284 and manufactured 
by Shelby Elastics, Incorporated of Shelby, North 
Carolina. A knitted elastic lock pile fabric is dis- 
closed in U.S. Patent No. 5,125,246 to Shytles. 

With additional reference to Figs. 4 and 5, each 
of the four adapter elements 42 has a first surface 
52 and an opposite second surface 53. Each sur- 
face 52 and 53 is formed of outwardly-extending 
hook members, which comprise the hook compo- 
nent of the hook-and-loop system. A perimeter 
portion 54 of each of the surfaces 52 and 53, 
radially outward from the hook members, is prefer- 
ably generally flat and free of hook members. 
These flat perimeter portions 54 provide a conve- 
nient place at which to grasp the adapter elements 
42. 

The adapter elements 42 can be constructed 
by attaching two single-sided hook materials to- 
gether with adhesives or other suitable means in 
back-to-back relationship. The two single-sided 
hook materials can be attached, for instance, on 
opposite sides of a plastic film or other suitable 
material. Alternately, a single-sided hook material 
can be folded and bonded onto itself to form the 
adapter elements 42. Still alternately, the adapter 
elements 42 can be integrally molded or extruded 
with the hook members on each of the first and 
second surfaces 52 and 53. Suitable hook material 
may be molded or extruded of nylon, poly- 
propylene or another suitable material. Desirable 
stiffness levels of the hook material may be ob- 
tained from polymeric materials having a flexural 
modulus of ca. 4.83 x 10* - 8.27 x 10 8 - nt/m 2 
(about 70,000-120,000 pounds per square inch) 
and a Shore hardness value within the range of 
about D-40 to D-80, such as D-61. One suitable 
single-sided hook material is available from Velcro 
Industries B.V., Amsterdam, Netherlands or affili- 
ates thereof, is identified as HTH 708, and prefer- 
ably includes bidirectional hooks. 

The shape, density and polymer composition 
of the hook members on the first and second 
surfaces 52 and 53 of the adapter elements 42 are 
preferably although not necessarily the same. The 
density of the hook members may be selected to 
provide desirable peel and shear force resistance 
values as hereinafter described. The density may, 
for instance, be more than ca. 8 hooks per square 
cm (50 per square inch), and more particularly 
within the range of ca. 68-161 hooks per square cm 
(about 440 to about 1 040 per square inch), such as 
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ca. 115 hooks per square cm (about 740 per 
square inch). The row density may be within the 
range of ca. 8-24 rows per linear cm (about 20 to 
about 60 per linear inch) of width, such as ca. 16 
5 rows per linear cm (about 40 per linear inch) of 
width. The hook members may be hook-shaped, 
mushroom-shaped, arrow-shaped or any other de- 
sired shape. 

Most preferably, the hook members on the first 

w and second surfaces 52 and 53 are identically 
formed. Additionally, it is preferred that the hook 
members of the adapter elements 42 attach more 
securely to the loop material of the strap members 
40 than to the loop material of the attachment pads 

75 44. This may be accomplished in a variety of ways 
known in the art, such as by forming the looped 
face 48 of the strap members 40 with a relatively 
stronger loop filament, a higher standing or more 
easily engageable loop shape, a more dense ar- 

20 rangement of loops, or any combination of these or 
similar characteristics. By way of illustration, the 
looped face 48 may have a loop density that is 
greater than the loop density of the attachment 
pads 44. The looped face 48, for instance, may 

25 have a loop density greater than about 80 loops 
per 6.45 cm 2 (per square inch) in the unstretched 
state, or more preferably about 420 loops per 6.45 
cm 2 (per square inch) in the unstretched state. 
Alternately or in combination therewith, the loop 

30 height on the looped face 48 may be greater than 
on the attachment pads 44, such as from about 
0.25 to about 5 millimeters, more particularly from 
about 2 to about 2.5 millimeters. 

The adapter elements 42 as illustrated in the 

35 drawings are round in shape. The adapter elements 
42 may, however, be any desired shape, such as 
square, rectangular, irregular, oval, etc. Addition- 
ally, the shape of the adapter elements 42 may be, 
but need not be, the same as the shape of the 

40 attachment pads 44. The adapter elements 44 
may, for example, be rectangular or square with 
length and width dimensions of from ca. 0.5-5 cm 
(about 0.25 inch to about 2 inches), or be circular 
with a diameter of from ca. 0.5-5 cm (about 0.25 

45 inch to about 2 inches). Most preferably, the adapt- 
er elements 42 are shaped such that they may be 
easily grasped and removed from the strap mem- 
bers 40. In this regard, the flat perimeter portions 
54 of the adapter elements 42 act as finger tabs for 

50 easily handling the adapter elements. 

The garment shell 22 is positioned on the body 
of the wearer and secured in position using the 
attachment system. The four adapter elements 42 
are initially attached to the four attachment pads 

55 44. It does not matter which of the first or second 
faces 52 or 53 of the adapter elements 42 are 
attached to the attachment pads 44, if the faces are 
substantially identical, as is preferred. The wearer 
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then attaches the looped face 48 of a strap mem- 
ber 40, near the rearward end portion 47, to an 
adapter element 42 attached to the back waist 
section 29 of the shell 22. The second strap mem- 
ber 40 is then attached to the other attachment pad 
44 on the back waist section 29 in a similar man- 
ner. 

The wearer then stretches or relaxes the strap 
members 40 to obtain the desired effective length 
to provide the proper fit. The wearer next attaches 
the looped faces 48 of the strap members 40, near 
the forward end portions 46, to the corresponding 
adapter elements 42 attached to the front waist 
section 28. The effective length of a strap member 
40 is considered to be the portion of the strap 
member between the two locations where adapter 
elements 42 are attached thereto, when the strap 
member is unstretched and attached to the gar- 
ment shell 22 in the manner described. In this way, 
the hook members on one surface 52 or 53 of an 
adapter element 42 releasably secure the adapter 
element to the loop material on a strap member 40, 
and the hook members on the other surface 52 or 
53 of the adapter element releasably secure the 
adapter element to the loop material on an attach- 
ment pad 44. 

Once the garment 20 has been properly ad- 
justed and secured as described, the strap mem- 
bers 40 can be repeatedly detached and re-at- 
tached to the shell 22 without the wearer having to 
re-adjust the strap members to obtain the proper 
effective length. The wearer can remove a strap 
member 40 by pulling on a portion of the strap 
near an adapter element 42. The strap member 40 
will separate from the attachment pad 44, and 
when the hook members of the adapter elements 
42 are designed to attach more securely to the 
loop material of the strap members 40 than to the 
loop material of the attachment pads 44 as pre- 
viously described, the adapter element 42 will re- 
main attached to the strap member. More particu- 
larly, the adapter elements 42 will separate more 
easily from the attachment pads 44 than from the 
strap members 40, because the peel or shear force 
required to remove an adapter element 42 from a 
strap member 40 is greater than that required to 
remove an adapter element from an attachment 
pad 44. 

The "shear force" as referenced herein is de- 
termined according to ASTM Designation: D3654- 
82, "Standard Test Method for Holding Power of 
Pressure-Sensitive Tapes", which is incorporated 
herein by reference, and subject to the following 
modifications: In relation to the test, the closure is 
placed under an increasing load. The system being 
tested is a hook and loop closure system. (See 1. 
Scope). The apparatus should include an "IN- 
STRON" or equivalent continuous rate of extension 



(CRE) tensile tester. (See 3. Apparatus). In carrying 
out the procedure (see 6. Procedure), test direction 
of the materials should be noted. The test materials 
are rolled five cycles (6.45 cm 2 (t sq. in.)), where 

5 one cycle equals once in each direction. The hook 
material is clamped into the upper jaw and the loop 
material clamped into the lower jaw of the Instron 
tensile tester. The engaged system (hook and loop) 
is pulled until failure. In doing the calculations (See 

10 10. Calculations), the peak load is determined and 
recorded in grams. 

The "peel force" is determined according to 
ASTM Designation: D1 876-72, "Standard Test 
Methods for Peel Resistance of Adhesives (T-Peel 

75 Test)", which is incorporated herein by reference, 
and subject to the following modifications: 4.1 No 
test panels are used; hook and loop materials are 
directly engaged and are not mounted on any other 
substrate unless specified. Test direction of the 

20 materials should be noted. No panels are used. 
The engaged test materials are rolled five cycles; 
where one cycle equals once in each direction. The 
hook material is clamped into the upper jaw and 
the loop material is clamped into the lower jaw. 

25 To adequately attach the strap members 40, 

the adapter elements 42 secure to the attachment 
pads 44 with a total peel resistance of at least 
about 150 gm., and more preferably at least about 
400 gm. The adapter elements 42 secure to the 

30 attachment pads 44 with a total shear force resis- 
tance of at least about 750 gm., and more prefer- 
ably at least about 1000 gm. The peel and shear 
force resistance values for the engagement of the 
adapter elements 42 to the strap members 40 are 

35 preferably greater than those for engagement of 
the adapter elements to the attachment pads. It 
should be readily recognized that a suitable fasten- 
ing system will include a selected balance between 
the properties of total peel resistance and total 

40 shear force resistance. For example, a system with 
the lower values of peel resistance could be more 
suitable if the system also exhibited a higher total 
shear force resistance. 

For purposes of the present description, the 

45 total peel resistance value corresponds to the peel 
force determined in accordance with ASTM D1876- 
72 multiplied by the transverse width of engage- 
ment between the hook material and the loop ma- 
terial employed in the particular fastening system. 

so Similarly, the total shear force resistance value 
corresponds to the shear stress determined in ac- 
cordance with ASTM D3654-82 multiplied by the 
area of engagement between the hook material and 
loop material of the fastening system. 

55 The wearer can re-attach the strap members 

40 to the shell 22 by pressing the adapter ele- 
ments 42, which remain attached to the strap 
members, into engagement with the attachment 
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pads 44. Thus, the incorporation of hook-and-loop 
fasteners allows the strap members 40 to be re- 
peatedly attached and detached, either to the same 
garment shell 22 or to the shell of a different 
garment. Advantageously, the wearer will know that 
the strap members 40 will be adjusted to the 
proper effective length upon reattachment, because 
two of the adapter elements 42 remain attached to 
each of the strap members. 

The present attachment system also allows the 
wearer to change the effective length of the strap 
members 40. For example, when one end portion 
46 or 47 of a strap member 40 is detached from its 
associated attachment pad 44, the wearer need 
only remove the adapter element 42 that is fas- 
tened to that end portion, and reattach it closer to 
or further from the end portion. Changing the 
placement of the adapter elements 42 on a strap 
member 40 modifies the effective length of the 
strap member. Thus, the wearer can modify the 
effective length as circumstances dictate, in order 
obtain a proper fitting garment 20. 

It will be appreciated that the majority of the 
engaging and releasing that occurs between the 
hook and the loop components of the present sys- 
tem takes place between the adapter elements 42 
and the attachment pads 44. This reduces wear on 
the loop members of the strap member 40, thereby 
increasing the useful life of the strap members. 
Generally, hook members, such as those on the 
adapter elements 42, are more durable than loop 
members, such as those forming parts of the strap 
members 40 and the attachment pads 44. Relat- 
ed ly, the relatively soft looped faces 48 of the strap 
members 40 of the attachment system are posi- 
tioned toward the body of the wearer, to provide a 
comfortable fit and provide air circulation between 
the strap member and the wearer's skin. 

The present invention contemplates numerous 
modifications to the absorbent garment 20, such as 
providing only one adapter element 42 for use with 
each strap member 40. In this case, the rearward 
end portion 47 of each strap member could be 
fixedly attached (See Fig. 6) to the back waist 
section 29. Still optionally, the rearward end portion 
of each strap member could include a portion of 
hook material, or the attachment pads 44 located in 
the back waist section could be formed of a hook 
material rather than a loop material. The present 
invention also contemplates employing a relatively 
larger, single attachment pad (not shown), to re- 
place two pads on either waist section 28 or 29, or 
to replace all four pads. In this latter case, it can be 
seen that the attachment pad could be the same 
size as the backing sheet, or be formed of liquid 
impermeable material to function as the backing 
sheet itself. Likewise, the present invention con- 
templates interchanging the position or placement 



of the hook members and the loop members on 
their particular surfaces. 

A second embodiment of the present invention 
is illustrated in Fig. 6 as another disposable absor- 

5 bent garment 60. Components similar to those pre- 
viously described have been given the same refer- 
ence numeral. The garment 60 includes a shell 62 
comprising a backing sheet 24, a bodyside liner 
25, and an absorbent core 26 (not shown) posi- 

w tioned between the backing sheet and the 
bodyside liner. The shell 62 is formed with a front 
waist section 28, an opposite back waist section 
29, and a crotch section 30. The longitudinal sides 
of the crotch section 30 may include elastic strands 

15 32 (not shown) between the bodyside liner 25 and 
the backing sheet 24 to form seals or gaskets 
about the leg of the wearer. 

Strap members 64 of the shell 62 project trans- 
versely outward from the back waist section 29 

20 adjacent the back longitudinal end of the garment 
60. The strap members 64 may be formed from or 
attached to the backing sheet 24. Loop patches 66 
formed of a loop material are attached by adhe- 
sives, ultrasonic bonds or other suitable means to 

25 each strap member 64. The loop material on the 
loop patches 66 is desirably the same material as 
previously described in relation to the looped face 
48 of the strap members 40 (Figs. 1 and 3). As an 
alternative (not shown), the strap members could 

30 be formed exclusively of the loop patch material. 

Two attachment pads 44 are attached to the 
backing sheet 24 in the front waist section 28 of 
the shell 22. The attachment pads 44 are separated 
from one another and positioned adjacent the front 

35 longitudinal end of the garment 60. Optionally, a 
single attachment pad (not shown) could extend 
transversely across the front waist section 28. 

The attachment system for the garment 60 also 
includes a pair of adapter elements 42. The adapt- 

40 er elements 42 have opposite, preferably identical 
surfaces 52 and 53 including outwardly-extending 
hook members and flat perimeter portions 54 (see 
Figs. 4 and 5). The hook members of the adapter 
elements 42 are releasably fastenable to the loop 

45 material of the loop patches 66 and the loop ma- 
terial of the attachment pads 44. 

The garment 60 can be secured to the body of 
a wearer by attaching the loop patches 66 of the 
strap members 64 to the adapter elements 42, and 

so attaching the adapter elements to the attachment 
pads 44. A strap member 64 can be detached from 
the front waist section 28 by pulling on the strap 
member near its corresponding adapter element 
42. The adapter element 42 will detach from its 

55 corresponding attachment pad 44 and remain at- 
tached to its corresponding loop patch 66, if the 
hook members of the adapter element are de- 
signed to attach more securely to the loop patch 
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than to the attachment pad. The strap member 64 
can be re-attached in the same position as it was 
previously attached, by pressing the adapter ele- 
ment 42 onto the attachment pad 44. Alternately, 
the fit of the garment 60 can be modified by 
moving the adapter elements 42 further from or 
closer to the end of the loop patches 66. 

A third embodiment of the invention is illus- 
trated by the garment 70 in Fig. 7. The garment 70 
includes a shell 22 comprising a backing sheet 24, 
a bodyside liner 25, and an absorbent core 26 (not 
shown) positioned between the backing sheet and 
the bodyside liner. The shell 22 is formed with a 
front waist section 28, an opposite back waist sec- 
tion 29, and a crotch section 30. As with other 
embodiments, the sides of the crotch section 30 
may include elastic strands 32 (not shown) to form 
seals or gaskets about the leg of the wearer. 

The attachment system for the garment 70 
includes four attachment pads 44, two strap mem- 
bers 72, and two buckle-type fasteners 73. Like the 
embodiment of Fig. 1 , two attachment pads 44 are 
located in the front waist section 28 and two attach- 
ment pads 44 are located in the back waist section 
29. The attachment pads 44 in both the front and 
the back waist sections are separated from one 
another and positioned adjacent a longitudinal end 
of the garment 70. Optionally, one or two larger 
attachment pads (not shown) could be used in 
place of the four pads shown. Each attachment pad 
44 is attached by ultrasonic bonds, adhesives, or 
other suitable means, to the surface of the backing 
sheet 24 that is remote from the bodyside liner 25. 
As a result, the loops of the attachment pad loop 
material extend outwardly from the backing sheet 
24. The size of the attachment pads 44 is desirably 
larger than the size of the buckles 73, and may for 
example be ca. 3 by 5 cm (about 1.25 inch by 2 
inches). 

The strap members 72, shown in Figs. 7 and 9, 
are generally rectangular strips of material that are 
preferably capable of stretching to approximately 
2.8 to 3 times their relaxed length. Each strap 
member 72 has opposite forward and rearward end 
portions 46 and 47, and is preferably from ca 1 5-41 
cm (about 6 inches to about 16 inches) in length, 
and from ca. 1-4 cm (about 0.5 inch to about 1.5 
inches) in width. For example, each strap member 
72 may be ca. 28 cm (1 1 inches) long and ca. 2.5 
cm (1 inch) wide. 

The strap members 72 have a looped face 48 
and an opposite face 49. The looped face 48 of 
each strap member 72 is formed of a loop material. 
For example, the looped face 48 may be formed as 
a loop material and attached to the elastic strap 
material, or more preferably and as represented in 
the drawings, the looped face 48 may be sepa- 
rately stitched or integrally formed lock-stitched 



into one side of a woven or knitted elastic material. 
The loop material on the looped face 48 may have 
a loop density of about 80 loops per 6.45 cm 2 (per 
square inch) in the unstretched state, particularly 

5 about 420 loops per 6.45 cm 2 (per square inch) in 
the unstretched state. The loop height on the loop- 
ed face 48 is from about 0.25 to about 5 millime- 
ters, more particularly from about 2 to about 2.5 
millimeters. One particular material which has been 

io found suitable as a strap member 72 is identified 
as S-284 and is manufactured by Shelby Elastics, 
Incorporated of Shelby, North Carolina. 

Each strap member 72 includes a hook patch 
75, which comprises a single-sided hook material. 

75 The hook patches 75 (only one shown in Fig. 7) 
form a hook component of the hook-and-loop at- 
tachment system. The hook patches 75 may be 
rectangular in shape, and ca. 2.2 by 2.9 cm (about 
0.875 inch by about 1.125 inches), for example. 

20 Each hook patch 75 is attached by ultrasonic 
bonds, adhesives, stitches or other suitable means, 
to the looped face 48 of the strap member 72, 
adjacent the rearward end portion 47. Particularly, 
the hook patches 75 may be attached ca. 0.6 cm 

25 (approximately 0.25 inch) from the rearward ends 
of the strap members 72, with the hooks extending 
outwardly from the strap member. Optionally, the 
hook patches 75 may be attached so as to project 
beyond the rearward ends of the strap members 72 

30 (not shown). 

The hook patches 75 may be formed of any 
suitable material, such as nylon or polypropylene. 
Desirably, the hook patches 75 contain a uni-direc- 
tional hook material, with the machine direction of 

35 the hooks aligned with the longitudinal axis of the 
strap members 72, and the hooks facing toward the 
forward end portion 46 of the strap member. One 
suitable material for the hook patches 75 is avail- 
able from Velcro Industries B.V., Amsterdam, Neth- 

40 erlands or affiliates thereof, and is identified as 
HTH 708 with No. 15 uni-directional hook pattern. 

The buckles 73 of the garment attachment 
system also form a hook component of the hook- 
and-loop attachment system. As best shown in Fig. 

45 8, the buckles 73 are preferably rectangular in 
shape with first and second ends 77 and 78, and 
sides 79 extending between the ends. A generally 
rectangular-shaped slot 80 is formed in each buck- 
le 73. The slot 80 is preferably off-set toward the 

so second end 78, and positioned so that the long 
dimension of the slot extends toward the sides 79 
of the buckle 73. The long dimension of the slot 80 
that is located closest to the second end 78 may 
be formed with a toothed pattern 82. 

55 The slot 80 is sized to allow a strap member 

72 to pass through the slot. Specifically, the long 
dimension of the slot 80 is preferably longer than 
the width of the strap members 72. The slot 80 
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may, for instance, be ca. 2.9 by 0.5 cm (about 1- 
1/8 inches by at least about 3/16 inches). The 
overall dimensions of the buckles 73 may be ca. 
5.1 by 3.5 cm (about 2 inches by about 1-3/8 
inches). 

The buckles 73 are formed with a first surface 
84 and an opposite second surface 85, as seen by 
comparing the two buckles in Fig. 7 and with 
reference to Figs. 8 and 9. Primary and secondary 
groupings 87 and 88 of hooks extend outwardly 
from the first surface 84. The primary grouping 87 
is positioned generally between the slot 80 and the 
first end 77, while the secondary grouping 88 is 
positioned generally between the slot and the sec- 
ond end 78. The primary and secondary groupings 
87 and 88 preferably extend toward the sides 79 to 
approximately the same extent as the slot 80. De- 
sirably although not necessarily, the perimeter 89 
(see Fig. 8) of the first surface 84 is free of hooks, 
thereby providing a convenient location to grasp 
the buckle 73. The second surface 85 is generally 
smooth and also free of hooks. 

The buckles 73 may be formed of any suitable 
material such as polypropylene, although relatively 
strong materials such as nylon are preferred. Desir- 
ably, the hooks on the first surface 84 are uni- 
directional and oriented with the machine direction 
of the hooks aligned with the longitudinal axis of 
the buckle 73. The hooks should face toward the 
second end 78 of the buckle 73. The buckles 73 
may be formed by laminating a single-sided hook 
material to a base material, or integrally molding 
the hook and base portions. One suitable single- 
sided hook material for use in constructing lami- 
nated buckles 73 is available from Velcro Industries 
B.V., Amsterdam, Netherlands or affiliates thereof, 
and is identified as HTH 708 with No. 15 uni- 
directional hook pattern. 

The shape and density of the hook members 
on the buckles 73 may be selected to provide a 
secure, releasable connection to the attachment 
pads 44. The density of the hook members, for 
example, may be greater than ca. 8 hooks per 
square cm (50 per square inch), and more particu- 
larly within the range of ca. 68-161 hooks per 
square cm (about 440 to about 1040 per square 
inch), such as ca. 115 hooks per square cm (about 
740 per square inch), with a row density within the 
range of ca. 8-24 rows per linear cm (about 20 to 
about 60 per linear inch) of width, such as ca. 16 
rows per linear cm (about 40 per linear inch) of 
width. The hook members may be hook-shaped, 
mushroom-shaped, arrow-shaped or any other de- 
sired shape to provide the secure, releasable con- 
nection. 

In use, the garment shell 22 is positioned on 
the body of the wearer. Next, the hook patches 75 
on each strap member 72 are releasably secured 



to the attachment pads 44 on the back waist sec- 
tion 29 of the shell 22. As can be appreciated, the 
hook patches 75 and the back attachment pads 44 
function together to releasably attach the rearward 

5 end portions 47 of the strap members 72 to the 
back waist section 29. 

Each forward end portion 46 of the strap mem- 
bers 72 is inserted through the slot 80 in a buckle 
73. The insertion is performed so that each forward 

10 end 46 enters the slot 80 on the second surface 85 
side, and exits on the first surface 84 side. Each 
strap member 72 is folded back against the tooth- 
ed pattern 82 and onto itself, as suggested in Fig. 
9. In this way, the looped face 48 of each strap 

;5 member 72 releasably engages the secondary 
grouping 88 of hooks. This hook-and-loop engage- 
ment and the contact with the toothed pattern 82 
are effective to releasably attach a portion of each 
strap member 72 near the forward end 46 to a 

20 buckle 73. 

To finish securing the garment 70 on the wear- 
er, the primary grouping 87 of hooks on each 
buckle 73 is releasably secured to the loops on the 
corresponding attachment pad 44 on the front waist 

25 section 28. The position of the primary grouping 87 
on the attachment pad 44 may be changed to 
make minor adjustments to the tension of the strap 
member. Moving the primary grouping 87 in this 
manner, however, does not change the effective 

30 length of a strap member. The effective length is 
considered to be the distance between the primary 
grouping of hooks and the hook patch 75, with the 
strap member 72 in an unstretched state. 

The attachment system may be quickly and 

35 easily removed by pulling on the buckles 73 to 
release them from the front attachment pads 44, or 
by pulling on the rearward end portions 47 to 
release the hook patches 75 from the back attach- 
ment pads 44. The smooth perimeter portions 89 

40 of the buckles 73 provide a convenient location at 
which to grasp the buckles. 

As with the other embodiments, the wearer can 
modify the effective length of a strap member 72 
as circumstances dictate in order to obtain a prop- 

45 er fitting garment 70. This is accomplished by 
releasing the looped face 48 from the secondary 
grouping 88 of hooks, and either increasing or 
decreasing the amount of the strap member 72 that 
extends through the slot 80. When the desired 

so length is obtained, the looped face 48 is again 
secured to the secondary grouping 88 of hooks. 

In Figs. 10 and 11, an alternate attachment 
system is shown for use with the garment shell 22 
of Fig. 7. The attachment system includes a pair of 

55 identical buckles 90 and a pair of identical strap 
members 91. The buckles 90 and the strap mem- 
bers 91 are attached to the four attachment pads 
44 on the shell 22. 
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Each buckle 90 has a first end 77, a second 
end 78, and sides 79 extending between the ends. 
A generally rectangular-shaped slot 93 is formed in 
each buckle 90. The slot 93 is off-set toward the 
second end 78 and positioned so that the long 
dimension of the slot extends toward the sides 79. 
A first surface 84 of each buckle 90 is formed with 
a grouping 94 of hooks. The grouping 94 is desir- 
ably positioned generally between the slot 93 and 
the first end 77. A second surface 85, which is 
opposite the first surface 84, and a perimeter 89 of 
the first surface, are desirably although not nec- 
essarily free of hooks. 

The strap members 91 are each formed of a 
stretchable material and have a looped face 48 and 
an opposite face 49. Each strap member 91 also 
has forward and rearward end portions 46 and 47. 
A hook patch 75 of single-sided hook material is 
attached by ultrasonic bonds, adhesives, stitches 
or other suitable means adjacent each end portion 
46 and 47. The hook patches 75 desirably contain 
a uni-directional hook material with the machine 
direction of the hooks aligned with the longitudinal 
axis of the strap member 91 and the hooks facing 
toward a center portion of the strap member. 

This attachment system (see Figs. 10 & 11) is 
used in nearly the same manner as the attachment 
system described in relation to Figs. 7-9. In this 
system, however, the strap member 91 is releas- 
ably attached to the buckle 90 by the hook-and- 
loop connection between the looped face 48 and 
the hook patch 75, which is located at the forward 
end portion 46 of the strap member. The forward 
end 46 and the hook patch 75 are inserted through 
the slot 93, and the strap member 91 is folded 
back onto itself so that the hook patch can releas- 
ably engage the looped face 48. The effective 
length of the strap member 91 may be adjusted by 
releasing the hook patch 75 from the looped face 
48, and either increasing or decreasing the amount 
of the strap member that extends through the slot 
93. In all other respects, this attachment system 
functions similar to that described in relation to the 
embodiment of Figs. 7-9. The grouping 94 of hooks 
on the buckle 90 releasably engages an attachment 
pad on the front waist section 28, and the hook 
patch 75 near the rearward end 47 releasably en- 
gages an attachment pad on the back waist section 
29. 

In the attachment system illustrated in Figs. 10 
and 11, the two hook patches 75 are attached to 
the looped face 48 of each strap member 91. One 
alternate design is to attach the hook patch 75 on 
the forward end portion 46 to the looped face 48, 
but to attach the hook patch 75 on the rearward 
end portion to the opposite face 49. In use, the 
forward end portion 46 would then be inserted 
through the slot 93 from the first surface 84 to the 



second surface 85, and the hook patch 75 on the 
forward end portion would be attached to the loop- 
ed face 48. 

A wide variety of materials may be used to 

s construct the aforementioned components of the 
garments (20 in Fig. 1; 60 in Fig. 6; and 70 in Fig. 
7). The backing sheet 24, for example, may com- 
prise a thin, substantially liquid impermeable web 
or sheet of plastic film such as polyethylene, poly- 

10 propylene, polyvinyl chloride or similar material. 
The backing sheet material may be transparent or 
opaque and have an embossed or matte surface. 
One preferred material for the backing sheet 24 is 
a polyethylene film that has a nominal thickness of 

15 about 0.0025 cm (about 0.0025 cm (about 0.001 
inch)) and a systematic matte embossed pattern, 
and that has been corona treated on both sides. 
Alternately, the backing sheet 24 may comprise a 
nonwoven, fibrous web which has been suitably 

20 constructed and arranged to be substantially liquid 
impermeable. 

The bodyside liner 25 may be any soft, flexi- 
ble, porous sheet which passes fluids therethrough. 
The bodyside liner 25 may comprise, for example, 

25 a nonwoven web or sheet of wet strength tissue 
paper, a spunbonded, meltblown or bonded-carded 
web composed of synthetic polymer filaments, 
such as polypropylene, polyethylene, polyesters or 
the like, or a web of natural polymer filaments such 

30 as rayon or cotton. The bodyside liner 25 has a 
pore size that readily allows the passage thereth- 
rough of liquids, such as urine and other body 
exudates. The liner 25 may be selectively em- 
bossed or perforated with discrete slits or holes 

35 extending therethrough. Optionally, the web or 
sheet may be treated with a surfactant to aid in 
liquid transfer. One preferred bodyside liner ma- 
terial is a wettable spunbonded polypropylene hav- 
ing a basis weight of 19.845 g per 0.83613 m 2 (0.7 

40 ounces per square yard). Such material may be 
produced by the methods and apparatus described 
in U.S. Patents No. 4,340,563 and 4,405,297 to 
Appel et al., which are incorporated herein by refer- 
ence. 

45 The absorbent core 26 is preferably an air- 

formed batt of cellulosic fibers (i.e., wood pulp 
fluff). One preferred type of wood pulp fluff, which 
is available under the trade designation CR2054 
from Kimberly-Clark Corporation of Neenah, Wis- 

50 consin, is a bleached, highly absorbent sulphate 
wood pulp containing softwood fibers. Optionally, 
the absorbent core 26 could comprise a coform 
material composed of a mixture of cellulosic fibers 
and synthetic polymer fibers. For example, the 

55 coform material may comprise an airlaid blend of 
cellulosic wood fibers and meltblown polyolefin fi- 
bers, such as polyethylene or polypropylene fibers. 
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The absorbent core 26 may also include com- 
pounds to increase its absorbency, such as an 
effective amount of organic or inorganic high-absor- 
bency materials. For example, the absorbent core 
26 can include 0-95 weight percent high-absor- 
bency material. Suitable inorganic high-absorbency 
materials include, for example, absorbent clays and 
silica gels. Organic high-absorbency materials can 
include natural materials, such as pectin, guar gum 
and peat moss, as well as synthetic materials, such 
as synthetic hydrogel polymers. Such hydrogel 
polymers may include, for example, carbox- 
ymethylcellulose, alkali metal salts of polyacrylic 
acids, polyacrylamides, polyvinyl alcohol, ethylene 
maleic anhydride copolymers, polyvinyl ethers, 
hydroxpropyl cellulose, polyvinyl morpholinone, 
polymers and copolymers of vinyl sulfonic acid, 
polyacrylates, polyacylamides, polyvinyl pyridine 
and the like. Other suitable polymers can include 
hydrolyzed acrylonitrile grafted starch, acrylic acid 
grafted starch, and isobutylene maleic anhydride 
copolymers, and mixtures thereof. The hydrogel 
polymers are preferably sufficiently cross-linked to 
render the materials substantially water-insoluble. 
Cross-linking may, for example, be by irradiation or 
by covalent, ionic, van der Waals, or hydrogen 
bonding. Suitable materials are available from var- 
ious commercial vendors, such as Dow Chemical 
Company, Celanese Corporation, and Allied-Col- 
loid. Typically, the high-absorbency material is ca- 
pable of absorbing at least about 15 times its 
weight in water, and preferably is capable of ab- 
sorbing more than about 25 times its weight in 
water. 

The high-absorbency material can be distrib- 
uted or otherwise incorporated into the absorbent 
core 26 employing various techniques. For exam- 
ple, the high-absorbency material can be substan- 
tially uniformly distributed among the fibers com- 
prising the absorbent core. The materials can also 
be nonuniformly distributed within the absorbent 
core fibers to form a generally continuous gradient 
with either an increasing or decreasing concentra- 
tion of high-absorbency material, as determined by 
observing the concentration moving inward from 
the backing sheet 24. Alternatively, the high-absor- 
bency material can comprise a discrete layer sepa- 
rate from the fibrous material of the absorbent core 
26, or can comprise a discrete layer integral with 
the absorbent core. 

Absorbent core 26 may also include a tissue 
wrap layer to help maintain the integrity of the 
fibrous core. This tissue wrap typically comprises a 
hydrophilic cellulosic material, such as creped wad- 
ding or a high wet-strength tissue. 

The elastic strands 32 may be formed of a dry- 
spun coalesced multifilament elastomeric thread 
sold under the tradename LYCRA and available 



from I.E. Du Pont de Nemours and Company. 
Alternately, the leg elastic members 33 may be 
formed of other typical elastics utilized in the dia- 
per-making art, such as a thin ribbon of natural 

5 rubber. Elasticity could also be imparted to the 
longitudinal side sections by extruding a hot melt 
elastomeric adhesive between the backing sheet 
24 and the bodyside liner 25. Other suitable elastic 
gathering means are disclosed in U.S. Patents No. 

io 4,938,754 to Mesek and 4,388,075 to Mesek et al. 

The foregoing detailed description has been for 
the purpose of illustration. Thus, a number of modi- 
fications and changes may be made without de- 
parting from the spirit and scope of the present 

is invention. For example, the strap members 40 and 
attachment pads 44 could be formed with identical 
loop material, and the two surfaces of the adapter 
elements 42 could be formed with different hook 
materials. One of the surfaces, intended to attach 

20 to the strap members 40 (or the patches 66), could 
be formed with a more aggressive hook material. 
One skilled in the art would recognize that a more 
aggressive hook material may comprise a material 
with a greater average hook height, a greater per- 

25 cent of directionally-aligned hooks, or a more ag- 
gressive hook shape. Likewise, the attachment sys- 
tem may be associated with garments other than 
the disposable absorbent garments as described 
herein. 

30 

Claims 

1. A garment (20;60) comprising: 

a garment shell (22,62) having a first waist 

35 section (28) and a second waist section (29); 

at least one strap member (40;64); and 
an adapter element (42) having opposite first 
and second surfaces (52,53), the first surface 
(52) of the adapter element (42) releasably 

40 engageable with the first waist section (28), 

and the second surface (53) of the adapter 
element releasably engageable with the strap 
member (40;64). 

45 2. The garment according to claim 1 , wherein the 
force required to release the first surface (52) 
of the adapter element (42) from the first waist 
section (28) is less than the force required to 
release the second surface (53) of the adapter 

so element (42) from the strap member (40;64). 

3. The garment according to claim 1 or 2, 
wherein: 

the first waist section (28) comprises a plurality 
55 of loop members (44); 

the first and second surfaces (52,53) of the 
adapter element (42) comprise a plurality of 
hook members; and 
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the strap member (40;64) comprises a plurality 
of loop members. 

4. The garment according to any one of the pre- 
ceding claims, wherein the strap member 
(40;64) is formed of a stretchable material. 

5. The garment according to any one of the pre- 
ceding claims, wherein the strap member 
(40;64) is attached to the second waist section 
(29). 

6. The garment according to any one of the pre- 
ceding claims, wherein the first waist section 
(28) includes at least one attachment pad (44), 
and the first surface (52) of the adapter ele- 
ment (42) is releasably engageable with the 
attachment pad (44). 

7. A garment (20) for use by a wearer, especially 
according to any one of the preceding claims, 
comprising: 

a garment shell (22) having a first waist section 
(28), a second waist section (29), and a crotch 
section (30) between the first and second waist 
sections; 

strap members (40) for securing the shell 
(22;62) to the wearer; 

at least one attachment pad (44) attached to 
the first waist section (28); 
adapter elements (42) having opposite first (52) 
and second (53) surfaces, the first surface (52) 
of each adapter element (42) releasably en- 
gageable with the attachment pad (44), and the 
second surface (53) of each adapter element 
(42) releasably engageable with the strap 
members (40); and 

means (42) for releasably attaching the strap 
members (40) to the second waist section (29). 

8. The garment according to any one of the pre- 
ceding claims, wherein the first and second 
surfaces (52,53) of the adapter elements (42) 
are substantially identical. 

9. The garment according to claim 8, wherein the 
first and second surfaces (52,53) of the adapt- 
er elements (42) comprise a plurality of hook 
members. 

10. The garment according to any one of the pre- 
ceding claims, wherein the first and second 
surfaces (52,53) of the adapter elements (42) 
include generally flat perimeter portions (54). 

11. The garment according to any one of claims 6 
to 10, wherein the strap members (40;64) and 
the attachment pad (44) comprise a loop ma- 



terial. 

12. The garment according to any one of claims 6 
to 1 1 , wherein the force required to release the 
5 adapter elements (42) from the strap members 

(40;64) is greater than the force required to 
release the adapter elements (42) from the 
attachment pad (44). 

io 13. The garment according to any one of claims 7 
to 1 2, wherein the means for releasably attach- 
ing the strap members (40) to the second 
waist section (29) comprises: 
at least one additional attachment pad (44) 

15 attached to the second waist section (29); and 

at least one additional adapter element (42), 
the additional adapter element (42) having a 
first surface (52) releasably engageable with 
the additional attachment pad (44) and a sec- 

20 ond surface (43) releasably engageable with 

the strap members (40). 

14. A garment (70)comprising: 

a garment shell (22) having a first waist section 
25 (28) and a second waist section (29); 

an attachment pad (44) attached to the first 
waist section (28); 

a buckle (73;90) releasably engageable with 
the attachment pad (44); 

30 at least one strap member (72) having a first 

face (48), a second face (49) opposite the first 
face, a first end (46), and a second end (47); 
means for releasably attaching a portion of the 
strap member (72) adjacent the first end (46) 

35 to the buckle (73;90); and 

means (44;75) for releasably attaching a por- 
tion of the strap member (72) adjacent the 
second end (47) to the second waist section 
(29). 

40 

15. The garment of claim 14, wherein the buckle 
(73;90) defines a slot (80;93), and the first end 
of the strap member (72) is sized to fit through 
the slot (80;93). 

45 

16. The garment of claim 14 or 15, wherein a 
portion of the buckle (72) defining the slot (80) 
is formed with a toothed pattern (82). 

so 17. The garment of any one of claims 14 to 16, 
wherein the buckle (73) includes a grouping of 
hooks (87) releasably engageable with the at- 
tachment pad (44). 

55 18. The garment of any one of claims 14 to 17, 
wherein the strap member (72) includes a hook 
patch (75) adjacent the first end (46) for releas- 
ably attaching the portion of the strap member 
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adjacent the first end to the buckle (73). 

19. The garment of any one of claims 14 to 18, 
wherein: 

the buckle (73) comprises a primary grouping 5 
(87) of hooks releasably engageable with the 
attachment pad (44); 

the buckle (73) comprises a secondary group- 
ing (88) of hooks for releasably attaching the 
portion of the strap member (72) adjacent the 10 
first end (46) to the buckle (73); and 
the slot (80) is positioned between the primary 
(87) and secondary (88) groupings of hooks. 

20. The garment of any one of claims 14 to 19, 75 
wherein the first face (48) of the strap member 

(73) comprises a hook material. 

21. The garment of any one of claims 14 to 20, 
wherein the means for releasably attaching the 20 
portion of the strap member adjacent the sec- 
ond end to the second waist section comprises 

a hook patch (75) attached to the second end 
(47), the hook patch (75) releasably engagea- 
ble with the second waist section (29). 25 
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FIG. I 
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FIG. 6 
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